T he existence, prevalence, and taxonomy of juvenile bipolar disorder (JBD) have been the focus of considerable debate. Although the pediatric and adolescent forms of the illness increasingly are being recognized as valid diagnoses, how best to characterize children continues to be a focus of extensive investigation (Biederman et al 1998; Faedda et al 1995; Geller and Luby 1997; Weller et al 1995) . One area of discussion surrounds the degree to which the diagnosis of JBD in children is associated with a more classic DSM-IV profile in adulthood (Carlson et al 2000; Geller and Luby 1997; Leibenluft et al 2003) . For example, the adult-onset form of BD is associated with discrete episodes of mania or hypomania and depression, whereas this is not reported as common among children with JBD, in whom the episodes are more often of long duration, with rapid cycling and mixed mania (National Institute of Mental Health 2001) . Given the lack of prospective data (Faedda et al 2004) , it is not surprising that little is known about the developmental stability and change of JBD using standard DSM approaches.
Several groups have described a JBD profile on the Child Behavior Checklist (CBCL; Achenbach 1991) that differs from the CBCL profiles of children with other DSM disorders (Biederman et al 1995; Geller et al 1998; Wals et al 2001) . Children with JBD have a CBCL profile that includes high levels on the Aggressive Behavior (AGG), Anxious/Depressed Behavior (A/D), and Attention Problems (AP) syndrome scales. The extent to which the CBCL-JBD phenotype predicts DSM-III-R and DSM-IV diagnoses of BD and delineates JBD from other childhood psychiatric diagnoses such as attention-deficit/hyperactivity disorder (ADHD; Biederman et al 1995) , depression, and other disruptive behavior disorders (Kahana et al 2003) has been examined across samples, countries, and across methodologies . Results have been replicated across age groups (Biederman et al 1995; Carlson and Kelly 1998; Dienes et al 2002; Geller et al 1998; Hazell et al 1999; Wals et al 2001) , across treatment settings (inpatient, outpatient) , and across cultures (American, Dutch, Brazilian, Australian). In a recent study, Faraone and colleagues (2005) used a receiver-operating characteristic curve (ROC) analysis on the profile of elevated AP, AGG, and A/D to predict DSM-III-R BD in children enrolled in a family study of ADHD as well as in their siblings. The area under the curve statistic for prediction of DSM-III-R BD using a summed score of the three scales was as high as .97 for children with a current diagnosis of BD.
Recently, we described the prevalence of CBCL-JBD in a general-population twin sample and contrasted the genetic architecture of this phenotype (Hudziak et al, in press ) to that of AP. These data indicated that the prevalence of CBCL-JBD in children is ϳ1% in boys and girls at ages 7, 10, and 12 years. At each age, variation in CBCL-JBD was influenced by additive genetic, shared, and unique environmental factors, with additive genetic influences accounting for the largest part of the variance. This is in contrast to the modeling of AP, which was influenced by additive and nonadditive (dominance) genetic effects without shared environmental influences. Liability threshold models of CBCL-JBD versus CBCL-AP also showed that the CBCL-JBD phenotype is unlikely to be an extreme version of CBCL-AP.
Latent class analyses of AGG, A/D, and AP symptoms in these twins showed that a seven-class model fit best for girls, and an eight-class model, best for boys. The most common class for both boys and girls was one without symptoms. The CBCL-JBD severe latent class was the least common-and was the only one that had significant elevations on the suicidal items of the CBCL. High heritability of the CBCL-JBD was demonstrated, with higher odds ratios between monozygotic twins than between dizygotic twins who fell into this latent class (Althoff et al 2006) .
In this article, we explore the developmental stability of the CBCL-JBD phenotype and determine the genetic and environmental contributions to stability. One of the challenges to understanding the prevalence and implication of child psychopathology is the confound of development (Hudziak et al 2000) . Children, their brains and their behaviors, change over the course of development. For instance, children with ADHD are often less hyperactive as they grow up, and a certain percentage of individuals no longer will suffer from ADHD as adults (Mannuzza et al 2003) . Similarly, aggression diminishes in boys and girls over the course of development Stanger et al 1997) . In addition, genetic and environmental influences on behavior may change with development. Changes in genetic and environmental influences have been reported for AP, AGG, and A/D behavior across development. Change across development can be in the type of genetic and environmental influences, as with the study of AP, in which the importance of genetic dominance differs at different ages (Rietveld et al 2003a (Rietveld et al , 2003b (Rietveld et al , 2004 . Changes can also occur in the magnitude of the genetic and environmental influences, as our group reported elsewhere for both AGG and A/D . By studying longitudinal twin data, it is possible to determine the stability and change of behavioral phenotypes across development and to assess the importance of genetic influences to stability. The purpose of this article is to assess the contribution of genetic and environmental factors to the stability of the CBCL-JBD phenotype across ages 7, 10, and 12 years in longitudinal data from a large sample of more than 8000 twin pairs whose behavior was assessed by their mothers.
Methods and Materials

Subjects and Procedure
Data for this study come from an ongoing longitudinal study that examines environmental and genetic influences on the development of problem behavior in 3-to 12-year-old twins. The families are volunteer members of the Netherlands Twin Register (NTR), kept by the Department of Biological Psychology at the Free University, Amsterdam (Boomsma et al 2002b) . Starting in 1987, families with newborn twins were recruited. Currently, 40%-50% of all multiple births in The Netherlands are registered by the NTR. For the present study, we included data of 7-, 10-, and 12-year-old twin pairs (birth cohorts 1986 -1996) . Parents of twins were asked to fill in questionnaires about problem behaviors of the twins at ages 7, 10, and 12 years. After 2 months, a reminder was sent to nonresponders. If finances permitted, persistent nonresponders were contacted by phone. The total sample consists of 8013 twin families. Appendix 1 shows the distribution of the sample according to their participation across time. There were 2866 families who participated three times, at ages 7, 10, and 12 years; 2322 families participated twice, and 2825 families participated once. Most families who did not participate at ages 10 and 12 years had not reached the proper age for the twins (67% and 49%, respectively), and thus the questionnaires have not been sent to them yet. Among those who returned at least one survey at age 7, 10, or 12 years, 92% returned the survey at age 7 years, 80%, at age 10 years, and 70%, at age 12 years. If a family did not respond at a particular age, they again were approached for the next mailing, so that nonparticipants did not drop from data collection completely.
To examine the possible effect of sample attrition, data from twins whose families participated three times were compared with data from twins whose families participated at age 7 years but did not return the questionnaires at ages 10 years, 12 years, or both. The nonresponse group tended to show larger means in JBD at age 7 (p Ͻ .01). However, the Cohen's effect size was less than .20, which indicates a small effect. Furthermore, the possible effects of sample attrition on the results of the present study are minimized by inclusion of all available data in the analyses, irrespective of the number of times that a family participated.
The sample includes 1331 MZM (monozygotic male twins), 1338 DZM (dizygotic male twins), 1537 MZF (monozygotic female twins), 1250 DZF (dizygotic female twins), 1310 DOSMF (dizygotic opposite-sex twins, male twin born first, female twin born second), and 1240 DOSFM (dizygotic opposite-sex twins, female twin born first and male twin born second). Zygosity information was missing for seven pairs. For 1089 same-sex twin pairs, zygosity was based on blood group (n ϭ 370) or deoxyribonucleic acid (DNA; n ϭ 719) typing. For the remaining twins, zygosity was determined by questionnaire items about physical similarity and frequency of confusion of the twins by family and strangers. Classification of zygosity was based on a discriminant analysis of the questionnaire items and on zygosity based on blood or DNA typing in same-sex twin pairs. The questionnairebased zygosity was correct for nearly 95% of the cases (Rietveld et al 2000) . A comparison of parental socioeconomic status (SES) with the SES distribution for the general Dutch population showed a slightly higher frequency of the middle and higher SES groups (Rietveld et al 2003a) . Representativeness of the sample at each age is discussed by Van Beijsterveldt et al (2003) . A comparison of the twins' emotional and behavioral problems at age 3 year to that of singletons showed no differences between twins and singletons ( Van den Oord et al 1996) .
Measures
At ages 7, 10, and 12 years, problem behavior was measured with the CBCL/4-18 (Achenbach 1991) . The CBCL consists of 118 items developed to assess behavioral and emotional problems. Mothers were asked to rate the behavior of the child in the preceding 6 months on a three-point scale. Children with more than four missing items for the JBD phenotype were excluded from the analyses. This occurred in fewer than 2.5% of the CBCLs. The JBD phenotype was defined as the square-root transformed sum of AP, AGG, and A/D.
Analyses
Analyses were conducted by using structural equation modeling, because it permits the simultaneous analysis of data from multiple groups and allows imposition of parameter constraints across groups. The statistical software packages Mx (Neale et al 2003) and Mplus (Muthen and Muthen 1998) were used. In longitudinal studies such as the current one, not all subjects have yet reached the oldest age, and not all subjects have taken part in the study at all ages. To be able to use all data, full-information maximum likelihood estimation with raw data was used. Twice the negative log-likelihood (Ϫ2LL) of the data for each family is calculated, and parameters are estimated so that the overall likelihood of the raw data is maximized.
The fit of the genetic models is evaluated against the fit of a saturated model, in which the covariance matrix and the mean structures are computed without any restriction. Submodels were compared with likelihood-ratio tests that are obtained by subtracting Ϫ2LL for a restricted nested model from that for a less restricted model (
The resulting test statistic has a 2 distribution with degrees of freedom (df) equal to the difference of the df between the two models. The 2 statistic is sensitive to large sample sizes. Given large sample sizes, small discrepancies between a model and the observed data can lead to the rejection of the model (Loehlin 2004 ). The 2 difference test applied to nested models has essentially the same weaknesses as does the 2 test applied to any single model (Schermelleh-Engle et al 2003) . Thus, given the large sample size, a confidence level of 99% (p ϭ .01) was chosen. In addition, we provide alternative goodness-of-fit measures such as the root mean squared mean error of approximation (RMSEA) and Akaike's information criterion (AIC). The RMSEA is a measure of closeness of fit and provides a measure of discrepancy per degree of freedom. A value of .05 indicates a close fit, and values up to .08 represent reasonable errors of approximation in the population (Jöreskog 1993) . The AIC compares models on the basis of parsimony, taking jointly into account the 2 and the df (Jöreskog 1993) . The lower the AIC, the better the fit of the model to the data, and the more parsimonious the model is.
The saturated model was used as a reference to test for the homogeneity of means and variances. Homogeneity of means and variances was tested, constraining them to be equal across birth order, zygosity, sex, and time points (ages 7, 10, and 12 y). For these tests, we also report the standardized root mean square residual (SRMR) and the comparative fit index (CFI). The SRMR is a badness-of-fit measure that is based on the fitted standardized residuals; a value of zero indicates perfect fit, and values of less than .10 may be interpreted as acceptable (Hu and Bentler 1995) . The saturated model has a SRMR of zero. Thus an increase in SRMR is entirely a result of the specific homogeneity test and can be seen as an indicator of the amount of variance that is explained by heterogeneity. The CFI is a comparison index in which the model of interest is compared with a baseline or independence model. It is one of the fit indices that is less affected by sample size and can take values from zero to one, for which 97 or higher indicates a good fit, whereas values greater than .95 may be interpreted as acceptable (Schermelleh-Engle et al 2003) .
Genetic Modeling
The path diagram in Figure 1 represents the general genetic model that was tested on the longitudinal JBD data. The diagram represents the model for an opposite-sex twin pair. The first-born twin is male, and the second-born twin is female. Different parameters are estimated for male and female twins. The rectangles represent the phenotypic measures at 7, 10, and 12 years for both twins. A so-called ACE model was fitted in which the variance of the JBD phenotype was explained by additive genetic effects (A), environmental factors shared by the members of the same family (C), and environmental factors specific to the individual (E; the E component is omitted in Figure 1 for clarity). The sources of variance are represented as latent, unmeasured factors within circles. Genetic and environmental effects on stability and change are investigated through a Cholesky or triangular decomposition (Neale and Cardon 1992) . Genetic (A) and environmental (C and E) sources of variance-covariance across time are represented by three latent factors, so that the first factors are the stable sources of variance present at 7, 10, and 12 years of age; the second factors represent the sources of variance common to 10 and 12 years of age that were not present at 7 years; and the third factors represent the sources of variance specific to 12 years of age. That is, additive genetic effects are represented by a triangular matrix of factor loadings, as follows: Twins may resemble each other because they share their preand postnatal rearing environment, often referred to as shared or common environment (C). In addition, DZ twins may resemble each other because they share 50% of their additive genetic variance (A). MZ twins share all the additive genetic variance, because they always, or nearly always, have identical genotypes. Thus, A factors are correlated 1 across MZ twin pairs and .5 across DZ pairs. The correlation between genetic factors of OS twins can be estimated (r gos ), allowing for the possibility that different genes influence the phenotype in male and female twins. C factors are correlated 1 for MZ and DZ twins, and E factors are uncorrelated between pairs by definition. Estimates of the unique environmental effects (E) also include measurement error (Boomsma et al 2002a) . First, parameters in the full ACE model were estimated. Next, equality constraints were imposed across the sexes to test for sex differences in variance components and were imposed across time to test for differences in variance components across age. Table 1 shows the means and variances estimated in the saturated model across zygosity and sex. Table 2 shows the results of the tests for the homogeneity of means and variances. For all tests, the SRMR and CFI indicate that only the mean and variance differences across sexes can be considered relevant (SRMR Ͼ .05, CFI Ͻ .97). There is a tendency for male twins to show larger means and variability in CBCL-JBD than female twins.
Results
Sample Characteristics and Descriptive Statistics
The summary of twin correlations at each age and of the cross-twin-cross-age correlations is shown in Table 3 . The twin correlations within age show that at each age, the DZ correlations appear to be somewhat larger than half the MZ correlations. This suggests that genes and shared family environment both explain familial resemblances in CBCL-JBD. The cross-twin-cross-age correlations represent JBD at one age (e.g., 7 y) in one twin, with CBCL-JBD at another age (e.g., 10 y) in the other twin (correlations constrained to be equal for first-with second-born twin and for second-born with first-born twin). As can be seen, the past behavior of the co-twin is more predictive for the current behavior of his or her twin in MZ pairs than it is in DZ pairs. In fact, for MZ twins, the cross-correlations are almost as high as the within-person correlations across time. These within-person correlations, or stability-coefficient correlations across time, were .72 from 7 to 10 years, .66 from 7 to 12 years, and .77 from 10 to 12 years. On the basis of this pattern of cross-twin-cross-age correlations for MZ and DZ twins, it may be expected that longitudinal stability in JBD is explained by genetic factors and by common environment. Table 4 shows the standardized parameter estimates from the full ACE model and from the reduced model without sex differences. In these models, the estimate of the genetic correla-tion in opposite sex twins (r gos ) was equal to .5, indicating that the same genes are expressed in boys and girls. The fit of the model was Ϫ2LL ϭ 187,397.335, df ϭ 27849, ⌬ 2 ϭ 219.37, ⌬df ϭ 89, p ϭ .000, RMSEA ϭ .043 (.035-.049), AIC ϭ 41.37. According to the RMSEA, the longitudinal model provides an acceptable fit to the data. The estimates of the standardized variance components (diagonals in Table 4) suggest that additive genetic effects increase with age (e.g., heritability in male twins is 61% at age 7 y and 75% at age 12 y). The effects of the shared environment tend to decrease with age (e.g., 17% in girls at age 7 y and 7% at age 12 y).
Genetic Analyses
The off-diagonal estimates in Table 4 summarize the results regarding the decomposition of the phenotypic stability across time. The proportions above the diagonal give covariance components, and the estimates below the diagonal give genetic and environmental correlations across time. Genetic and environmental covariance components sum to 100% and give the rg os rg os Figure 1 . Analysis of longitudinal data on juvenile bipolar disorder (JBD) at ages 7, 10, and 12 years (nonshared environment is omitted in the figure for simplicity but is modeled in a similar way). The figure shows data from a pair of dizygotic opposite-sex twins; the rectangles represent the phenotypic measures at ages 7, 10, and 12 years for first-born twin (male) and for second-born twin (female). In parameter subscripts, m stands for male and f for female. Resemblance in JBD phenotype is explained by additive genetic effects (A) and by common environmental factors that are shared by the members of the same family (C). These are represented as latent, unmeasured factors within circles. Genes (A) and environment (C) across time are represented by three latent factors so that the first factors are the stable sources of variance present at ages 7, 10, and 12 years; the second set of factors represents the sources of variance at ages 10 and 12 years that were not present at age 7 years; and the third set of factors represents the sources of variance that are specific to 12 years of age. Arching arrows between latent factors represent correlations. Common environmental factors are correlated unity within pairs; genetic factors are correlated 0.5 in same-sex dizygotic twins and may be estimated in opposite-sex dizygotic twins (rg os ).
proportion of the total covariance across time that is explained by genetic and environmental stable influences. For CBCL-JBD, results suggest that roughly 80% of the stability in childhood is a result of additive genetic effects, and about 10% of stability from 10 to 12 years of age is explained by shared environmental influences. Genetic and environmental correlations can be interpreted as indicators of the extent to which the same genes and environmental factors influence the trait at different ages. As may be seen, genetic correlations are high (.7 or above), whereas environmental correlations are lower. Table 5 summarizes the model-fitting tests. Model 1 is the ACE model, with sex differences in parameter estimates. In model 2, the factor loadings of the A, C, and E latent factors are constrained to be equal for male and female twins. Model two fits the data significantly worse than does model 1. When the absolute amount of variance explained by each component was constrained independently, only the C component could be constrained to be equal for male and female twins (⌬ 2 ϭ 11.239, ⌬df ϭ 6, p ϭ .081), whereas the amount of variance explained by A and E differed significantly across sexes (p Ͻ .01).
The results concerning sex differences may appear surprising given that the estimates of the proportion of variance explained by A, C, and E in the full ACE model (Table 4) do not look so different. The explanation might rest in the constraint that the absolute factor loadings are equal across sexes, for example, as in A: a m11 ϭ a f 11 , a m21 ϭ a f 21 , a m31 ϭ a f 31 , a m22 ϭ a f 22 , a m32 ϭ a f 32 , and a m33 ϭ a f 33. However, the proportion of variance that is explained by each component also depends on the total variance. Thus, although the proportion of variance explained by A, C, and E was equal for male and female twins, the absolute amounts of variance explained was larger for male twins who have larger total variances. To allow for this possibility, nonlinear constraints were used to test whether the relative proportion of variance accounted for by A, C, and E was equal across sexes, for example, as in A: In model 3, only the cross-sectional variance components are constrained across sexes as shown in the previous equations. Then, in model 4, the same constraint is extended to the cross-time A, C, and E covariance components. Model 4, in which both relative variance and covariance components are constrained to be equal across sexes, fits the data as well as the full ACE model, and when compared with the saturated model, it presents an RMSEA of .013 (.011-.015), indicative of an excellent fit. Thus, it can be concluded that the same relative amount of variance within time and covariance across time is explained by A, C, and E for male and female twins. Table 4 shows the parameter estimates of model 4, in which standardized estimates are the same for girls and boys. Between ages 7 and 12 years, the heritability of JBD increases from 63% to 75%, and the contribution of shared environment decreases from 20% to 8%. The remaining 18% of the variance is explained by unique environment. Covariance components show that the largest part of the stability (between 75% and 84%) between 7 and 12 years is a result of additive genetic effects. Only 4% and 15% is a result of shared environment, and around 10% is a result of stable unique environmental influences.
Longitudinal Trends
Finally, models 5, 6, and 7 tested differences in variance explained by A, C, and E across time. Nonlinear constraints were used to test whether the variance explained by A, C, and E was proportional at ages 7, 10, and 12 years; that is, for A,
2 ϩ e 32 2 ϩ e 33 2 ͒ Models 5 and 6 fit significantly worse than model 4, whereas model 7 fit as well as model 4. According to these results, additive genetic effects increase significantly with age, whereas the effects of the shared environment decrease. The proportion of variance explained by the unique environment remains the same. Finally, given that the amount of variance explained by C decreases to values close to zero at age 12 years, three additional models were fitted in which the C component was constrained to be zero at ages 12 years (c 33 ϭ c 32 ϭ c 31 ϭ 0), 10 years (c 22 ϭ Confidence intervals are shown in Appendix 3. c 21 ϭ 0), and 7 (c 11 ϭ 0) years. The results showed that the effects of C are significant at ages 7 and 10 years (p Ͻ .01) but that they are negligible at age 12 years (p ϭ .119).
Discussion
This study examined the stability and genetic architecture across time of the CBCL-JBD phenotype, which has been shown to be consistent with DSM conceptualizations of JBD. CBCL-JBD, defined as the sum of the AP, AGG, and A/D subscales, has been demonstrated to be associated with the DSM JBD phenotype across studies. The use of CBCL-JBD as a measure of DSM JBD has been recommended as one possible method to circumvent the diagnostic confounds that continue to be debated (National Institute of Mental Health 2001). The CBCL-JBD construct has the advantage that it is based on empirically derived dimensions of childhood psychopathology, whose summation leads to a continuous scale. The use of continuous scales, as compared with categorical or dichotomous data, leads to an increase in statistical power in genetic studies (e.g., Derks et al 2004; Neale et al 1994) . By using the summed score, children with DSM-III-R BD were identified accurately in a large family study population (Faraone et al, in press ).
We have found that the CBCL-JBD measure is stable across ages, and we have quantified the genetic and environmental contributions to the variation of CBCL-JBD and to its stability from ages 7 to 12 years. The influence of additive genetic effects on variation in JBD was found to be relatively high at each age, increasing from 63% at age 7 years to 75% at age 12 years. Simultaneously, the effects of the shared environment tend to decrease. At age 7 years, 20% of the variation in CBCL-JBD is explained by the influence of the common family environment, and this percentage decreases to 8% at age 12 years. The small remaining part of the variance at each age was explained by unique or individual-specific environmental influences. The estimates of common and unique environmental variances may be somewhat biased. The CBCL-JBD scale shows a skewed distribution. When an ACE model is fitted to such data, an unbiased estimate of the additive genetic effect is obtained (Derks et al 2004) . However, the common environmental effect may be underestimated at the cost of the unique environmental effect.
The standardized estimates of genetic and environmental parameters were found to be the same for boys and girls, but not across time. The heritability estimates were 63%, 71%, and 75% at ages 7, 10, and 12 years, respectively. Our analyses also suggest that similar genes may underlie CBCL-JBD for both girls and boys. The estimates for the percentage of variance explained by common family environment were 20%, 11%, and 8%. Overall, the high heritability estimates obtained for this sample are in line with those obtained in adults with BD (see Smoller and Finn 2003 for a review).
Another major finding from this study concerned the stability of the CBCL-JBD phenotype across development. Correlations across age groups were .72 from 7 to 10 years, .66 from 7 to 12 years, and .77 from 10 to 12 years. Genetic covariance analysis suggests that roughly 80% of the stability on JBD in childhood is a result of additive genetic effects and that about 10% of stability is a result of shared environmental effects. Should this finding hold into adulthood (and, as important, should the phenotypic association between adult-onset BD and JBD be delineated further), it would suggest that many of the candidate chromosomal locations for adult BD genes, including 6q16 -22 and 12q23-24 among several others Craddock et al 2005; Dick et al 2003) , also may be important in CBCL-JBD. However, regardless of the association between JBD and adultonset BD, research into the genetic influences on differences among children in JBD has merit in its own right. The association between JBD and adult-onset BD has yet to be clearly established and is considered an important research topic by the leaders in this field (e.g., National Institute of Mental Health 2001). It is possible that early-onset forms of BD have fundamentally different and developmentally important genetic and gene by environment effects than the adult-onset form. These effects cannot be studied without large, longitudinal samples. This is an important topic for further research and is a future aim of our work.
Interestingly, the influences of common environment appeared to decrease over time, particularly between ages 7 and 10 years. Putting together this result with the overall decrease in influence of shared environment from 7 to 12 years suggests the possibility of an important environmental factor during the formative years of CBCL-JBD onset that may not be present later on. Alternatively, this effect could include rater bias (e.g., stereotyping or having certain response styles). Rater bias in this sense will be a continuous process influencing the ratings at all ages and could mimic stability in the trait. Maternal psychopathology is one example that could affect ratings of problem behavior in their children. Because rater bias affects MZ and DZ twin correlations in the same way, it will appear as shared environmental effects. Also, assortative mating in parents could appear as a shared environmental effect. However, for both phenomena, we probably would not expect that their effects diminish between 7 and 12 years.
These findings for CBCL-JBD are in contrast with those for the separate subscales. Modeling of the AP phenotype across ages 3-12 showed additive and dominance genetic effects, along with unique environmental effects and no common environmental effects (Rietveld et al 2003a (Rietveld et al , 2004 . This was replicated in a study comparing the CBCL-JBD profile with the CBCL-AP profile (Hudziak et al, in press ). It appears therefore, that the CBCL-JBD is different in terms of its heritability with AP and is unlikely to be an extreme form of that phenotype. Geller and colleagues (2001) have shown that there is a high degree of overlap between childhood-onset major depression and adult diagnosis of BD. Could CBCL-JBD be an expression of A/D? When we look at the previous modeling of A/D, this explanation appears unlikely. In our work on A/D, we found that although additive genetic, common, and unique environmental factors are important (similar to CBCL-JBD), the heritability of A/D decreases with increasing age (from ages 3 to 12 y), with the common environmental component increasing-exactly the opposite pattern that is seen with CBCL-JBD . Thus, although the shared family environment becomes more important to the expression of A/D as the child ages, it becomes less important to the expression of CBCL-JBD. We have demonstrated similar increases in the contribution of the shared environmental factor in AGG but only in female twins. Male twins showed a relatively consistent contribution of shared environmental contribution for AGG across childhood. Overall, these findings suggest that the CBCL-JBD construct is something different than its component parts.
In summary, this study provides evidence from a large sample that many of the symptoms comprising JBD are stable across time and are strongly influenced by additive genetic factors that tend to increase with time in contrast to shared environmental factors which tend to decrease. Moreover, this stability of the CBCL-JBD phenotype also is due in large part to additive genetic influences.
It is important to note that we observed no sex differences in genetic architecture or in the stability of the CBCL-JBD phenotype, indicating that for gene-finding studies, data may be pooled across boys and girls. 10-12 
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